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Index of orthodontic treat-
ment need;
YemenAbstract Objective: The objective of this research was to evaluate the subjective orthodontic
treatment with the aesthetic component (AC) of the Index of Orthodontic Treatment Need among
a sample of Yemeni population.
Materials and methods: The investigation was carried out in Sana’a city, a total of 368 participants
were randomly selected from a list of 1376 university students excluding dentistry students, among
them 165 responded (92 females and 73 males) based on a questionnaire. The questionnaire checked
items concerning the subjective assessment of dental appearance, demand for orthodontic treatment,
and any functional disorders (speech, mastication, muscular pain). For statistical analysis chi-square
test was used. A probability at the 5% level or less (P< 0.05) was considered statistically signiﬁcant.
Results: Overall, 96.4% of the sample classiﬁed themselves in the ‘no treatment need’ category, 3%
classiﬁed themselves in the ‘great treatment need’ category. Satisfaction with dental aesthetics was
expressed by 65.5% of respondents. Out of the total sample, 41.8% said that they should have ortho-
dontic treatment, the sex distribution was signiﬁcantly different (chi-square = 4.279, df = 3,
P= 0.001).
Conclusion: According to the AC of IOTN, almost 3.6% of the evaluated Yemeni subjects had a
‘borderline need’ to a ‘great need’ for orthodontic treatment. If the answers of those who said that
they should have orthodontic treatment are considered, the need would increase to two-ﬁfth (41.8%)
of the sample.
ª 2014 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.Yemen.
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The demand for orthodontic treatment is increasing in Yemen
as in the other countries. In Yemen there are many dental col-
leges that provide orthodontic treatment. Beside these univer-
sities, there are many dentists working in different cities of
Yemen.
We cannot underestimate the individuals’ concern for their
own dental appearance as it represents a decisive factor in the
demand for treatment and assessment of treatment goals. Pa-
tients’ perceptions of orthodontic treatment cannot be under-
assessed, as it is the patients who obtain treatment and need
to gain satisfaction from improved aesthetics and function.1
In addition, desire for orthodontic treatment is primarily inﬂu-
enced by demand and not always by need.2
Subjective perceptions play an important role in orthodon-
tics, especially as the delineation between an acceptable and
unacceptable occlusion is inﬂuenced by idiosyncratic judg-
ments and therefore may differ considerably according to the
aesthetic standards of the person and the respective societal
norms.3
Orthodontic problems are usually not associated with high
mortality or morbidity; hence, they tend to be overlooked by
most health professionals as less important. However, studies
show that malocclusion has a signiﬁcant impact on the psycho-
social health of the affected individual.4,5
Many studies in this ﬁeld concluded that the desire to im-
prove appearance is the most important motive for seeking
treatment,6–10 while other studies concentrated on the effect
of malocclusion on functions like speech and mastication.11–13
Subjective orthodontic treatment need was affected by
many individual factors. Cultural, educational, gender differ-
ences, or access to orthodontic treatment all inﬂuenced pa-
tients’ subjective needs.14
The Index of Orthodontic Treatment Need (IOTN) is a
scoring system that ranks malocclusion based on occlusal traits
for oral health and aesthetic impairment.15 The aesthetic com-
ponent (AC) of the IOTN has commonly been used to evaluate
treatment need on aesthetic grounds assessed by dentists (oper-
ator-rated) or patients (self-rated).16,17
The aesthetic component consists of a 10-grade scale illus-
trated by numbered colour intra-oral photographs. The photo-
graphs represent three treatment categories: ‘no treatment
need’ (grades 1–4), ‘borderline treatment need’ (grades 5–7),
and ‘great treatment need’ (grades 8–10).15
Yemen is a country in the Arabian Peninsula in Southwest
Asia and is part of the Middle East. However, very little work
has been done in Yemen to determine the orthodontic treat-
ment need of patients but till now no study had been done
to evaluate the orthodontic treatment need on aesthetic basis.
2. Materials and methods
This study was approved by the Research Ethics Committee,
Faculty of Dentistry, Sana’a University, Yemen.
A total of 368 participants were randomly selected from a
list of 1376 university students excluding dentistry students,
those willing to participate were only included, among them
165 responded.2.1. Questionnaire design
The questionnaire was written in Arabic and English and was
composed of three sections:
- The ﬁrst section included basic demographic information,
including age and gender.
- In the second part, dental aesthetics was assessed using the
IOTN AC (Brook and Shaw15). The subjects were pre-
sented with 10 black and white photographs of anterior
teeth displaying varying degrees of malocclusion, and were
asked to indicate which photograph most closely resembled
their own dentition (Fig. 1).
- The third part consisted of eight questions related to the
subjective assessment of aesthetics and attitude to ortho-
dontic treatment.
The subjective assessment of aesthetics and attitude to
orthodontic treatment.
1. Do you think healthy and well-arranged teeth are important for
your appearance?
Yes No
2. Are you satisﬁed with your dental aesthetics?
Yes No
3. Is there anything you would like to change about your teeth?
Yes No
4. If yes, What would you like to change?
Colour Size Arrangement Others
5. Do you have any trouble with speaking, chewing, facial muscle
pains caused by teeth arrangement?
Yes No
6. Do you think you should have orthodontic treatment?
Yes No
7. Has anyone ever suggested orthodontic treatment to you?
Yes No
8. If you are in need of treatment, what might prevent you from
doing so:
Traditional factor Financial factors Social factors Other2.2. Statistical analysis
The statistical package for the social sciences 13.0, IBM Cor-
poration, New York, NY, was used for statistical analysis
and the level of signiﬁcance was set at 0.05 (P< 0.05). The fol-
lowing tests were performed:
1. Classiﬁcation of data and calculation of frequencies for
non-parametric variables.
2. Comparisons of the two aggregated samples were made
using the chi-square test (for determining differences
between frequencies of yes/no).
3. A chi-square test was applied to evaluate any signiﬁcant
differences between two independent samples (analysis of
sex differences, comparison of aesthetic component distri-
bution with satisfaction with dental aesthetics and with
desire for treatment).
Figure 1 The aesthetic component (AC) of the IOTN (Brook and Shaw15).
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The response rate was 44.8% as 165 of the 368 prospective
subjects agreed to ﬁll the questionnaire. Of them 92 (55.8%)
were females and 73 (44.2%) were males.
Table 1, depicts the answers obtained from respondents
regarding the subjective assessment of aesthetics and the distri-
bution according to gender. The importance of dental aesthet-
ics for the general appearance was reported by almost all
respondents (99.4%), except one. Satisfaction with dental aes-
thetics was expressed by 108 respondents. 79.4% of the sub-
jects expressed a wish to change some of the features of their
dentition. The arrangement of teeth was in the second order
of subjects desires to change (36.9%) after the desire to colour
change (37.6%).
Of the whole, 27 of respondents reported that they either
have one or more troubles with speaking, chewing and facial
muscle pains.
The results of the assessment of aesthetics using the AC
scale of the sample are presented in Table 2. Only one fe-
male classiﬁed herself in the category ‘borderline treatment
need’ (grades 5–7). Three females and two males classiﬁed
themselves in the category ‘great treatment need’ (grades
8–10). Among the sample, 159 respondents classiﬁed them-
selves in the category ‘no treatment need’ (grades 1–4).Most of the respondents (65.5%) expressed satisfaction with
their dental aesthetics, (chi-square = 28.823, df = 3,
P= 0.000).
Table 3, depicts the attitude to orthodontic treatment in
relation to the AC grade. Out of the total sample, 41.8% said
that they should have orthodontic treatment, only one subject
classiﬁed herself in the category ‘borderline treatment need’
(grades 5–7), and three subjects placed their own dentition in
the category ‘great treatment need’ (grades 8–10). The sex dis-
tribution was signiﬁcantly different (chi-square = 4.279,
df = 3, P= 0.001).
The reasons that could prevent seeking orthodontic treat-
ment are depicted in Table 4.
4. Discussion
Currently oral health, and in particular the treatment of mal-
occlusion, is not a high priority in Yemen. However, for future
planning purposes, valid and reliable information regarding
treatment needs for various oral conditions and diseases in Ye-
men are needed.
Attempts have been made to ﬁnd a way to deﬁne dental
attractiveness. The judgments of dental attractiveness are
complex and vary greatly between individuals and different
cultures.18
Table 1 The distribution of subjective assessment of aesthetics according to gender.
Female Male Total Chi-square
n % n % n %
Do you think healthy and well-arranged teeth are important for your appearance? 1.245
Yes 92 55.8 72 43.6 164 99.4
No 0 0 1 0.6 1 0.6
Are you satisﬁed with your dental aesthetics? 0.001
Yes 61 37 47 28.5 108 65.5
No 31 18.7 26 15.8 57 34.5
Is there anything you would like to change about your teeth? 10.860*
Yes 81 49.1 50 30.3 131 79.4
No 11 6.7 23 13.9 34 20.6
What would you like to change?
Colour 34 20.6 28 17 62 37.6 6.89
Size 7 4.2 3 1.8 10 6
Arrangement 42 25.4 19 11.5 61 36.9
Others 9 5.5 23 13.9 32 19.4
* Signiﬁcance level P< 0.01.
Table 2 Evaluation of aesthetics in the AC scale of IOTN and satisfaction with dental appearance in relation to the AC grade.
AC grade Female Male Total Chi-square
n % n % n %
1–4 (‘no need’) 88 53.4 71 43 159 96.4 0.862
5–7 (‘borderline need’) 1 0.6 0 0 1 0.6
8–10 (‘great need’) 3 1.8 2 1.2 5 3
Satisfaction with aesthetics AC grade
1 2 3 >3 28.823*
Yes 84 14 9 1 108 65.5
No 20 14 13 10 57 34.5
* Signiﬁcance level P< 0.01.
12 N.M. Al-Zubair et al.The validity of using dental photographs or the AC of the
IOTN in representing dental attractiveness has previously been
reported.19
In the present study, adults were chosen not children,
although the SCAN scale was created on the basis of intraoralTable 3 Attitude to orthodontic treatment in relation to the AC gr
Female Male
n % n
Do you think you should have orthodontic treatment?
Yes 50 30.3 19
Grade 1 25 15.2 4
Grade 2 13 7.9 6
Grade 3 7 4.2 7
Grade 4 1 0.6 2
Grade 6 1 0.6 0
Grade 8 2 1.2 0
Grade 9 1 0.6 0
No 42 25.5 54
Has anyone ever suggested orthodontic treatment to you?
Yes 41 24.8 25
No 51 30.9 48
* Signiﬁcance level P< 0.05.photographs of the dentition of 12-year-old children,20 because
previous studies carried out using the IOTN have indicated
that assigning ‘own’ dentition to the AC scale is a difﬁcult task,
particularly for younger patients.21 Espeland and Stenvik22 in












15.2 66 40 0.345
29.1 99 60
Table 4 Reasons that could prevent seeking orthodontic
treatment.
Reason n % Chi-square
Traditional factors 5 3 0.234
Financial factors 56 33.9
Social factors 25 15.2
Other 79 47.8
Nothing prevent treatment 20 12.1
Fear of pain 8 4.8
No time for treatment 23 14
Poor orthodontists skill 6 3.6
Negligence 3 1.8
Long time of treatment 2 1.2
No need (convinced) 12 7.2
Fear of extraction 3 1.8
Family refuse treatment 1 0.6
Qat chewing 1 0.6
Signiﬁcance level P< 0.05.
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study.
Similar to most previously used occlusal indices; AC of
IOTN has some limitations such as its subjective nature, which
is based on aesthetic evaluation of the frontal view of the den-
tition. It also does not assess all occlusal traits. Nevertheless,
the decision concerning the AC grade was made difﬁcult even
if the child’s particular occlusal traits were represented on the
photograph. An absence of a similarity made assessment more
difﬁcult for the 12-year-olds.
Almost all respondents (99.4%) attach great importance to
dental attractive appearance, this was conﬁrmed by previous
investigators,9,22 and also by Shaw et al.,12 who point that fa-
cial attractiveness is the most important feature for overall
appearance (before weight, complexion, etc.), especially the
oral region and the eyes.
This percentage is relatively high compared with that found
by Graber and Lucker,23 who showed that in 55% of people a
pleasant dentition was perceived as an important factor in the
general facial appearance and may indicate a higher awareness
of dental aesthetics than 30 years ago. However, the results re-
veal insigniﬁcant sex differences, which came in accordance
with some previous studies.23,24
About two thirds of the respondents (65.5%) expressed sat-
isfaction with their dental aesthetics which is comparable to
that reported by previous studies.16,23 This percentage is signif-
icantly lower than the percentage of respondents who classiﬁed
themselves in the ‘no treatment need’ category (94.4%), also
satisﬁed individuals selected grade 1 or 2 on the AC scale sig-
niﬁcantly more frequently than dissatisﬁed individuals, which
may be attributed the difference in the satisfaction concept
and treatment need.
The dissatisﬁed respondents with their dental appearance
selected grade 1 or 2 more frequently than grade 3 or higher
(P< 0.01). This give an impression that the isolated clariﬁca-
tion of grades 1–2 and 3–4 gives a more realistic perception of
dental aesthetics (e.g. 1–2 ‘no need’, 3–4 ‘slight need’; as was
originally established by Brook and Shaw15).
Of the whole sample, four out of each ﬁve respondents sta-
ted a desire to change some occlusal features. Arrangement of
teeth (36.9%) was the second concern to the respondents.
These ﬁgures were lower than those concerning themselves inthe category ‘no treatment need’. However, the results reveal
that females are more concerned about their teeth arrangement
than males, which is considered statistically signiﬁcant. Other
studies did not, as generally supposed, reveal signiﬁcant sex
differences.25
The hypothesis that the main reason for seeking orthodon-
tic care is aesthetic impairment is conﬁrmed by the results of
the present study,26 but one should not forget that as a consid-
erable number of respondents (16.4%) noticed any functional
disorders which were perceived to be connected with malocclu-
sion and malfunction of the masticatory system should be
considered.
When the aesthetic component of IOTN was assessed,
96.4% of respondents showed no need for treatment. How-
ever, 41.8% answered that they should have orthodontic treat-
ment. These great need values are satisfactorily in line with
those values found by British professionals.15,28 The individual
percentages of AC for no need treatment and moderate
treatment found by Brook and Shaw15 and Richmond et al.,27
were not close to our ﬁndings.
On other hand, 3% of respondents showed great need for
treatment. U¨c¸u¨ncu¨ and Ertugay28 reported that the aesthetic
component in their sample resulted in 4Æ8% great need for
treatment.
Two out of each ﬁve respondents expressed that they re-
ceive a suggestion to undergo orthodontic treatment. The most
common reason that could prevent seeking orthodontic treat-
ment was the ﬁnancial causes (33.9%), Other causes include
social causes (15.2%), no time for treatment (14%), nothing
prevent treatment (12.1%), not need and convinced with den-
tal appearance (7.2%), fear of pain (4.8%), poor orthodontists
skill (3.6%), traditional factors (3%), negligence (1.8%), fear
of extraction (1.8%), Long time of treatment (1.2%), family
refuse treatment (0.6%) and Qat chewing (0.6%), Table 4.5. Conclusions
According to the ﬁndings of this study, almost two in ﬁve of
the evaluated Yemeni respondents answered that they should
have orthodontic treatment, suggesting that the criteria of
the AC scale weakly reﬂect a subjective perception of dental
aesthetics in the study group, as 96.4% of the subjects placed
themselves in the same treatment category (grades 1–4: ‘no
treatment need’).
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